IV. CONCLUSION
In this note, an algorithm is provided for testing the diagnosability of discrete-event systems. Compared to the existing testing method in [4] , our algorithm does not require the construction of a diagnoser for the system. The complexity of our algorithm is of fourth order in the number of states of the system and linear in the number of failure types of the system, whereas the complexity of the testing method in [4] is exponential in the number of states of the system and doubly exponential in the number of failure types of the system. approaches have been developed and a great number of results for continuous systems as well as discrete systems have been reported in the literature; see, for instance, [4] , [18] . Very recently, interest has been focused on H1 control problem for delay systems. Lee et al. [7] generalized the H 1 results for continuous systems to systems with state delay, which was further extended to systems with both state and input delays in [3] and [9] , respectively. In the context of discrete systems with state delay, similar results can be found in [12] and references therein.
On the other hand, since the introduction of the notion of positive realness, many researchers have considered the positive-real control problem for linear time-invariant systems [1] , [15] . The objective is to design controllers such that the resulting closed-loop system is stable and the closed-loop transfer function is positive real. It has been shown in [13] that a solution to this problem involves solving a pair of Riccati inequalities. These results have been extended to uncertain linear systems with time-invariant uncertainty in [11] and [16] , respectively. It is worth noting that some positive realness results have also been generalized to time-delay systems [8] .
Recently, much attention has been focused on the study of the theory of neutral delay systems and some issues, such as stability and stabilization, related to such systems have been studied [5] , [10] , [14] . To date, however, very little attention has been drawn to the problem of H1 control, as well as positive-real control, for linear neutral delay systems, these are more complex and still open.
In this note, we deal with the H1 control and positive-real control problems for linear neutral delay systems. The size of the delays appearing in the state and derivative of the state may not be identical. The H 1 control problem we address is to design a memoryless state feedback controller such that the resulting closed-loop system is asymptotically stable while the closed-loop transfer function from the disturbance to the controlled output meets a prescribed H 1 -norm bound constraint. In terms of a linear matrix inequality, a sufficient condition for the existence of H 1 state feedback controllers is presented. Then, based on the relationship between bounded realness and positive realness and the results on H 1 control, we obtain a sufficient condition for extended strictly positive realness (ESPR) for neutral delay systems. The condition for the solvability of positive-real control problem is also given in terms of a linear matrix inequality.
Notation: Throughout this note, for symmetric matrices X and Y , the notation X Y (respectively, X > Y ) means that the matrix X 0 Y is positive semi-definite (respectively, positive definite).
I is the identity matrix with appropriate dimension. The superscript "T " and "3" represent the transpose and the complex conjugate trans- 
II. MAIN RESULTS
Consider the following linear neutral delay system: 
The resulting closed-loop system from (1)- (4) can then be written as
where A c = A + BF , and the closed-loop transfer function matrix G z! (s) from the disturbance !(t) to the controlled output z(t) is given by G z! (s) = C s I 0 A d e 0sd 0 A c + A h e 0sh 01
We first consider the H1 control problem. The purpose is to determine the state feedback controller (4) such that the following requirements are met: R2) the closed-loop system is asymptotically stable when !(t) = 0;
R3) the H 1 norm of the closed-loop transfer function G z! (s) satisfies the constraint kGz!(s)k1 < (8) where > 0 is a prescribed scalar.
To solve the H 1 control problem formulated above, we first give a sufficient condition for the asymptotic stability of linear neutral delay systems.
Lemma 1:
Consider the neutral delay system (1) with u(t) 0 and 
then the system (9) and (10) is asymptotically stable. Proof: Define a difference operator as
From (12), it is easy to show that
Thus, the operator is stable. Now, we introduce the following Lyapunov functional candidate for the system (9) and (10):
where xt = x(t + ), 2 [0l; 0]. It can be shown that there exist scalars c 1 > 0 and c 2 > 0 such that the following holds:
Differentiating V (xt) along the solution of (9) and (10) results in
Noting the definition of the operator , this equality can be rewritten as
By considering (12), it follows that:
This equality, together with (11), implies that there exists a scalar c > 0 such that
Finally, noting the stability of the operator and the above inequality and (15), the desired result follows immediately from [6, Th. 7.1].
Remark 1: Lemma 1 provides a delay-independent stability condition for the neutral delay system (9) and (10), it is worth noting that, for any d > 0 and h > 0, Lemma 1 is always applicable. However, [5, Th. 1, p. 93] is only applicable to the case when d = h. In this sense, our stability result extends that of [5] and is more general.
The following result will play an important role in solving the H1 control problem in this section.
If there exist matrices P > 0, Q > 0, and S > 0 such that P A + A T P + C T C + Q + S + (P E + C T D)
then the system (16)- (18) For the proof of Theorem 1, the following two lemmas will be used. Proof: Let
From (23), it can be deduced that P A + A T P + Q + S1 + (Q + S1 + P A)
By Lemma 1, this inequality, together with (24), implies the asymptotic stability of the neutral delay system (9) . Next, we will show that the 
Observing that P (A + A h e 0j!h )9(j!) 01 = P A + e 0j!d P AA d + e 0j!(h0d) A h 9(j!) 01
Substituting this equality into (29) yields P (A + A h e 0j!h )9(j!) 01 + 9(j!) 03 (A T + A T h e j!h )P + 02 P EE T P + 9(j!) 03 C T C9(j!) 01 < 0: In completing the squares in this inequality, it follows that, for all ! 2 (1)- (3) and guarantees that the H1 norm bound of the closed-loop transfer function constraint has a prescribed level >
_ x(t) =Ax(t) + A h x(t 0 h) + E!(t)

z(t) =Cx(t) + D!(t)
0.
Proof: Applying the controller (38) to the neutral delay system (1)- (3), we obtain the resulting closed-loop system in the form of (5) and (6) Using Theorem 1, we have that the following neutral delay system: The problem to be addressed is to determine the state feedback controller (4) such that the resulting closed-loop system (5) and (6) 
G(s) is ESPR.
Proof: By the definitions of bounded realness and ESPR, the desired result follows immediately.
The following result will play an important role in solving the positive-real control problem.
Theorem 3: Consider the neutral delay system (16)- (18) . If there exist matrices P > 0, Q > 0 and S > 0 such that the following matrix inequalities hold:
then, system (16)- (18) is asymptotically stable and ESPR. Proof: The proof can be carried out by using Theorem 1 and Lemma 4. (16)- (18) becomes a system without any delays, then we can see that Theorem 3 corresponds to the result of positive realness for usual state-space systems with delay-free (see, e.g., [13] ). In view of this, Theorem 3 can be regarded as an extension of the existing results on positive realness for systems with or without delays.
Now we are in a position to present our result on positive-real control problem for neutral delay systems. will be such that the resulting closed-loop system is asymptotically stable and ESPR.
Proof: Following a similar line as in the proof of Theorem 2 and using Theorem 4, the desired result follows immediately.
Remark 4: Theorems 2 and 4 provide sufficient conditions for solvability of the problems of H1 and positive-real control for neutral delay systems, respectively. It is worth pointing out that the LMI (37) in Theorem 2 and the LMI (46) in Theorem 4 can be solved efficiently, and no tuning of parameters is required [2] .
III. CONCLUSION
In this note, we have studied the H 1 and positive-real control problem for linear-neutral delay systems. Based on the LMI approach, sufficient conditions for the solvability of these two problems have been presented. Our results on H 1 control and positive-real control for neutral delay systems encompass earlier ones for delay systems.
I. INTRODUCTION
We consider the following system: The matrix Pt is the variance of the estimation errorxt 0 xt. Some classical comments, which are shared by both lemmas, are in order.
2) The important point here is that the bound is independent of P 0 .
This allows indeed to get bounds for P t ; t 0, by considering the system on a finite-time interval (t 0 ; t): P t remains bounded if for all t the solutions to (1) and (2) over 
